Capillary rise is capable of demonstrating the mechanism involved in groundwater evaporation, where the evaporation from saliferous groundwater could be quantized in accordance with fresh groundwater. The two types of experiments included 12 treatments with four solutes (KCl, NaCl, CaCl 2 , and MgCl 2 ) that were dissolved in groundwater at three concentrations (5, 30, and 100 g/L), and one control treatment without the salt solutions. The results demonstrated that the capillary action played a dominant role only within a very short period of time at the beginning of evaporation (i.e. within 2 min). The total dissolved solids (TDS) of the groundwater that was dissolved with KCl or NaCl affected the capillary water gravity more than soil pore structure. The TDS of the groundwater that was dissolved with CaCl 2 or MgCl 2 affected both the capillary water gravity and the soil pore 
INTRODUCTION
Groundwater is important for sustainable water resources management, where groundwater consumption is the main type of water consumption in croplands, particularly in regions that have strong evaporation and a shallow water table (Cai et al. ; Xing & Ma ) . The soluble salts in the groundwater are absorbed by the upward water flow and finally moved into the soils. The soil water evaporates, leaving the salts gathered in the soils. This behavior ultimately causes soil salinization, which is an environmental issue that has become a large obstacle within sustainable agricultural development (Shi et al. ; Benini et al. ) . Research regarding saliferous groundwater is important in evaluating groundwater resources.
Areas that lack site observation data often use empirical models, such as the Averiyanov equation or the Lei equation, to compute groundwater evaporation (Xing et al. ) . The coefficient of groundwater evaporation that is calculated as the amount of the groundwater evaporation divided by the amount of surface-water evaporation within the same time period (Xing et al. ) is commonly used to calculate groundwater evaporation. Previous studies, for example Xu et al. () , assessed the influence that the water table had on the evaporation intensity. Luo & Sophocleous () measured the groundwater contributions to cropland via lysimeter observation data and a model simulation. Li & Wang () quantized the phreatic water evaporation in an extra arid region. The groundwater evaporation without salts or fresh groundwater became more popular. The total dissolved solids (TDS) in groundwater is not commonly considered, which is a significant issue in arid regions. Xing et al. () The researchers focused more on the characteristics of capillary rise from fresh groundwater, neglecting the effects of salts found within the groundwater. Groundwater with high-TDS is extensively distributed in extremely arid regions, such as the Hexi Corridor, the Junggar Basin, and the Tarim Basin.
It is necessary to quantify the capillary rise characteristics of saliferous groundwater, as this would deepen the understanding of groundwater evaporation mechanisms in extremely arid regions, while promoting the scientific management of groundwater (Wang et al. ) .
Research regarding capillary rise and saliferous groundwater evaporation is of both theoretical and practical significance. The main objective of this study was to investigate the influences of solute and concentration on the capillary rise and the groundwater evaporation, specifically:
(1) to reveal the salty-groundwater evaporation mechanisms on the basis of the characteristics of capillary rise; and (2) to analyze the relationship between salty and fresh groundwater evaporation on the basis of the evaporation conversion coefficient of saliferous groundwater. (Table 1 ).
MATERIALS AND METHODS

Experimental
The capillary rise rate was signified as the height per unit time. The variation of the capillary rise rate during the first 30 minutes is plotted in Figure 3 . The capillary rise rate tended to decrease, with a sharp decrease at the initial stage and a slow decrease after. 
Evaporation conversion coefficient of saliferous groundwater
The evaporation conversion coefficient of the saliferous groundwater (C TDS ) was defined as the ratio of the 
DISCUSSION
Understanding the capillary rise for soil affects various industries such as environmental remediation and farming.
Specifically, when a site has experienced pollution, the capillary rise must be known to define the soil capillary There was a significant difference between capillary rise rate within the first 2 minutes and after the first 2 minutes The capillary action played a dominant role within a short period of time at the beginning of evaporation. The TDS of the groundwater dissolved with KCl or NaCl showed major effects on the gravity of capillary water, but few effects on the soil pore structure. However, the TDS of the groundwater that was dissolved with CaCl 2 or MgCl 2 had effects on both the gravity of capillary water and on the soil pore structure.
During groundwater evaporation, the evaporation intensity of the saliferous groundwater was larger than the fresh groundwater, resulting in a C TDS that was greater than 1.0.
The C TDS for the groundwater dissolved with KCl or NaCl showed a K (Na)-100 < K (Na)-30 < K (Na)-5 order, where the C TDS for the groundwater that was dissolved with CaCl 2 or MgCl 2 showed a Ca (Mg)-100 < Ca (Mg)-5 < Ca (Mg)-30 order.
